This study examines whether women with breast cancer, who are adherent and non-adherent to tamoxifen, differ in their perceptions of information received during treatment. This cross-sectional study included women receiving tamoxifen as adjuvant treatment for breast cancer recruited from a teaching hospital specialised in women's health in the state of São Paulo (Brazil). Women were interviewed and their records were reviewed for socio demographic data and clinical characteristics. We assessed tamoxifen adherence using the Morisky-Green Test, and the European Organisation for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire -Information module (EORTC QLQ-INFO25) was used to evaluate the information received by the women. The sample contained 31 women (mean age = 55.4; SD = 11.6 years). According to the Morisky-Green Test, 74.2% of the women had suboptimal tamoxifen adherence. The global score for women's perceptions of information they received about the treatment and disease was 57.0 ±19.1 on a scale of 0 to 100, and no significant differences in scores were observed between adherents and non-adherents. A high prevalence of suboptimal tamoxifen adherence was observed. We found no significant differences between women with breast cancer who were adherent and non-adherent to tamoxifen.
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Introduction
The use of tamoxifen in early-stage breast cancer as adjuvant therapy has been known to improve long-term survival and reduce recurrence and mortality rates among patients with oestrogen receptor-positive breast cancer [1] . Several authors have observed high rates of non-adherence to tamoxifen and treatment persistence [2] [3] [4] .
Numerous factors were found to be negatively associated with adherence and persistence: extremes of age, follow-up care with a general practitioner, higher CYP2D6 activity, switching from one form of therapy to another, and treatment side effects [5] . Furthermore, significant differences regarding beliefs about the necessity of taking tamoxifen between adherent and non-adherent patients have been observed [6] . The percentage of women who drop out after one year of treatment has previously been estimated at 15-20%, and this proportion increases to approximately 31-60% at the end of five years [5] .
Relatively few studies have shown the positive effects of interventions on improvement of adherence and persistence on treatment. Some suggest that interventions in the management of tamoxifen's adverse effects as well as patient counselling strategies that clarify the expected benefits of appropriate adherence (e.g. in reducing the recurrence of breast cancer) may be effective in increasing adherence to, and persistence with, tamoxifen treatment [6] .
We therefore aimed to determine whether there are differences between women with breast cancer, who are adherent and non-adherent to tamoxifen regarding the perceived level of information received during treatment.
Material and methods

Setting and participants
The study was conducted in a university hospital specialised in women's health located in Campinas, Brazil. Patients were recruited between January 2012 and December 2012. This study was approved by the Ethics Committee of the University of Campinas (CAEE: 1101.0.146.000-11). Written, informed consent was obtained from all participants.
Inclusion criteria were adult women (aged > 18 years) with oestrogen receptor-positive breast cancer using tamoxifen as endocrine therapy. Women who had cognitive impairment sufficient to interfere with answers to questionnaires were excluded from the study.
Data collection
The volunteers were interviewed regarding their demographic backgrounds and their clinical records were reviewed for relevant information on disease characteristics. Medication adherence was assessed with the Morisky-Green Test, a structured questionnaire with four items: (1) "Do you ever forget to take your medicine?" (2) "Are you careless at times about taking your medicine?" (3) "When you feel better, do you sometimes stop taking your medicine?" and (4) "Sometimes if you feel worse when you take the medicine, do you stop taking it?" [7] . Adherence was considered as adequate if all four questions were answered with a "no" and as inadequate if one or more questions were answered with a "yes". The assessment was performed by a trained interviewer.
Women's perceptions of how much information was received about the disease and treatment were ascertained with The European Organisation for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire, Information module EORTC QLQ-INFO25, a self-report measure with a four-point Likert scale response format: 1 = "not at all", 2 = "a little", 3 = "quite a bit", and 4 = "very much" [8] . Scores on this instrument were then linearly transformed into a 0-100 scale, according to the procedure outlined in the EORTC manual [9] .
Statistical analysis Analyses were conducted using the Statistical Package for the Social Sciences (SPSS) 16.0. Comparisons were performed with the Student's t-test (two-tailed test; significance threshold: 0.05).
Results
We interviewed a total of 37 women, six of whom were excluded because they did not answer any questions in a module of the INFO25 questionnaire. The demographic and clinical characteristics of the remaining women are shown in Table 1 .
Study participants answered the Morisky-Green questionnaire assessment, at the beginning and at the end of one year follow-up, and were classified as 'total adherence' (score = 4) or "non-adherence" (score < 4).
The Morisky-Green test showed that only eight (25.8%) women were considered fully adherent to tamoxifen. The other 23 women had answered "yes" to one or two questions in the test and were considered non-adherent to hormonal therapy.
An important reason for non-adherence was forgetting to take the medication. Various guidelines have been conducted to provide strategies to remind women to take their medicine: establishment of a schedule when the patient is at home and it is time to take the medicine (many volunteers taking the drug after dinner and during the weekends, when they were not at home, stopped taking the pill), guidance to set the alarm clock to the time of administration, leave the drug box in a visible place, or a reminder in the refrigerator, etc.
Many important problems regarding the use of tamoxifen were solved, and directions were given to the most frequently asked questions, such as: what to do in case of forgetting a dose, the importance of the administration at the right time, how to act in case of a delay in taking the dose.
Scores obtained by the INFO25 questionnaire are presented in Table 2 . The global score was calculated according to the method adopted by Singer et al. (2013) [10] .
We found no significant differences between adherent and non-adherent women in their perceptions of the information they received (Table 3) .
Discussion
We investigated if there are differences among women with breast cancer receiving tamoxifen concerning their adherence and perception of information received during the treatment. In a recent systematic review of the literature, Murphy et al. noted tamoxifen adherence rates ranging between 41 and 88% in various studies/samples of breast cancer patients [5] .
These large studies that found high adherence rates among women taking tamoxifen point to another problem in this type of therapy: a low persistence in the use of this drug. In Murphy's review, after analysis of six studies evaluating the abandonment of treatment with tamoxifen in patients with breast cancer, it was observed that discontinuation in the first year is about 15-20% rising to 31-60% at the end of five years [5] . Global score 57.0 (19.1)
SD -standard deviation
We observed full adherence in only 25.8% of the women, a lower rate than we had anticipated. However, the differences in rates may be due to the different methodologies employed in evaluating adherence, such as self-reports, medical records, pill count, and population-based databases. There is a lack of agreement between distinct measures of adherence. In this study, we chose a method that could be easily applied in daily clinical practice and had not yet been used with patients on tamoxifen.
Higher scores on the EORTC QLQ-INFO25 indicate higher perceived levels of information received. The tool had never been used exclusively with women having this type of cancer, and we did not find other references of its application in a similar sample of women within the literature. In other groups of cancer patients, score averages have been reported to range from 22.0 to 68.0 among lymphoma patients, and from 19.0 to 64.6 among patients with metastasised colorectal cancer [11, 12] .
It was noted that during application of the EORTC-IN-FO25 questionnaire the participants left many questions unanswered: the sum of unanswered questions for all women in the first application of the questionnaire was 60, and in the last 128 questions were left blank. The explanation for this could involve the complexity of the questionnaire and its extension. The high percentage of unanswered questions has reduced significantly the number of samples for statistical tests and may have affected the data analysis. We found no significant differences between adherent and non-adherent patients on all scales of the EORTC QLQ-INFO25 questionnaire.
Our study had limitations, such as the method used to determine adherence and the fact that the Morisky-Green test has not been validated for women with breast cancer receiving endocrine therapy. Another important limitation was the small sample size. Future studies should include a larger number of Brazilian breast cancer women to define levels of tamoxifen adherence in this population and information received.
Conclusions
A high prevalence of suboptimal tamoxifen adherence was observed. We found no significant differences among women with breast cancer concerning their perceptions of information received about breast cancer and its treatment. Tamoxifen adherence was lower than expected in a group of Brazilian women with breast cancer. Furthermore, adherent and non-adherent patients reported having received the same amount of information regarding treatment and disease.
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